Jayaraman [7] have begun a process of understanding how the complex visual information provided by the world is filtered to suit specific behavioural tasks. At first glance, it may be surprising how coarse the visual encoding is, far below the resolving power of Drosophila eyes. Nonetheless, this sparse encoding is sufficient to explain some spontaneous and learnt behaviour observed in flies. As often with insect studies [19] , Seelig and Jayaraman's [7] discovery serves as a compelling example of how apparently complex problems can be solved with remarkably parsimonious solutions.
For a more complete understanding of sensorimotor behaviour in Drosophila, it will be interesting to see the receptive field proprieties of the other types of ring neuron, as we already know they are involved in different behavioural tasks [6] . Furthermore, the ring neurons of the ellipsoid body constitute only one step within much longer neural pathways [11] . For instance, neurons from the fan shaped body of the central complex seem to extract specific visual parameters from the patterns [20] . Finally, it is important to remember that the central complex is not only a visual area [6] . Indeed, only about half of the ring neurons targeted by Seelig and Jayaraman responded to visual stimuli [7] . Thus, we may be far from a complete understanding of the central complex, but we can be hopeful that co-ordinated behavioural, electrophysiological and genetic tools will together shed light on how a parsimonious nervous system can produce adaptive behaviour in a complex world. The mechanisms by which Xist RNA associates with the X chromosome to mediate alterations in chromatin structure remain mysterious. Recent genome-wide Xist RNA distribution studies suggest that this long noncoding RNA uses 3-dimensional chromosome contacts to move to its sites of action.
Karen N. Leung 1, 2 and Barbara Panning 1, *
In organisms with XY sex chromosomes, chromatin modifications are directed to the X chromosomes (X) to equalize X-linked gene dosage between males and females. In flies and worms, the dosage compensation complexes are localized to the X by sequence specific binding to high affinity sites and subsequent spread to nearby lower affinity sites [1] . Despite over five decades of X chromosome inactivation (XCI) research, little is understood of the mechanisms controlling the localization of the mammalian dosage compensation machinery to the X. In XCI, a long noncoding RNA (lcnRNA), Xist RNA, recruits chromatin modifying complexes to the X. The Xist gene is encoded in the X-inactivation center (Xic), an X-linked cis-element that is essential for XCI. Xist RNA spreads from the Xic to coat the X and contributes to the initial establishment of silencing and subsequent maintenance of XCI [2] . In two recent studies, Engreitz et al. and Simon et al. used genome-wide approaches to map the DNA associated with Xist RNA to provide insight into how this lncRNA spreads [3, 4] .
Both groups utilized pools of antisense oligonucleotides complementary to the 17 kb Xist RNA to enrich for Xist RNA-associated genomic sequences in crosslinked cells. Comparison of Xist RNA distribution with data sets for genomic features provided clues about the mechanisms of Xist RNA localization and spread. During the maintenance stage of XCI the same pattern of Xist RNA distribution emerged in both studies. Xist RNA enrichment was observed across the entire X relative to autosomes. There was variability across the X, with gene-dense regions exhibiting the highest representation in the pools of DNA pulled down with Xist RNA. A small number of genes escape XCI, and these escapees had the lowest representation on average. Previous cytological analyses suggest that escapees are more likely to make forays outside the Xist RNA domain, raising the possibility that this lower representation reflects unique dynamics of the escapees [5, 6] .
Comparison of Xist RNA distribution with genome feature data sets revealed a significant correlation between Xist RNA enrichment and histone H3 lysine 27 trimethylation and EZH2, the methyltransferase that mediates this modification. This correlation is consistent with Xist RNA-dependent recruitment of EZH2 to the X [7, 8] . Both studies also report an anti-correlation with Long Interspersed Elements (LINEs), which may be a consequence of gene density as LINEs are preferentially located in gene poor regions that show low Xist RNA accumulation. These analyses provide the highest resolution of Xist RNA distribution to date, complementing cytological approaches.
A powerful way to gain further insight into Xist RNA dynamics would be to apply these high-resolution approaches to establishment of XCI, when Xist RNA spreads in cis from the Xic to coat the X for the first time. Establishment of XCI can be recapitulated ex vivo by differentiation of female mouse embryonic stem cells (ESCs). However, XCI is highly asynchronous in this system, complicating temporal analysis.
To system Simon et al. report that Xist RNA accumulates first on gene-rich regions followed by gene-poor regions. When Xist RNA is depleted, the gene-poor regions lose Xist RNA association first, suggesting that these regions have lower affinity for Xist RNA. In the inducible system, Engreitz et al. provide additional resolution of gene-dense regions. Comparison of the one hour and three hour time points revealed that Xist RNA accumulates first at silent gene-dense regions and then progresses to active gene-dense regions. Together these studies suggest that Xist RNA coating is a multi-step process that depends on 3D chromosomal organization, gene density, and gene activity.
To determine whether any steps in Xist RNA spread are important for silencing, Engreitz et al. employed a male ESC line that inducibly expresses a mutant Xist defective in silencing due to deletion of a conserved element, the A-repeat (DAXist) [9] . DAXist RNA accumulated at 3D contacts and silent gene-dense regions but failed to efficiently accumulate over active gene-dense regions. Thus, Xist RNA interacts with active chromatin in a different manner than inactive chromatin. In earlier cytological studies DAXist RNA did not co-localize with active genes, though it still coated the X [10] . Together the high resolution and cytological studies highlight that silent and active regions of the X are sequestered in 3D space.
What is the relationship between nucleation at 3D contact points and the spread to encompass the entire X?
The findings that Xist RNA preferentially associates with gene-dense regions, and that within these gene-dense regions it accumulates first on silent and then on active genes, indicate that underlying chromatin features associated with gene density and activity may affect Xist RNA affinity. These characteristics suggest two broad classes of models that may explain Xist RNA spread (Figure 1) . One possibility is that while the Xic spends the most time at 3D contact sites, it samples the entire X over time, and that affinity of Xist RNA for chromatin features at each region determines how much Xist RNA accumulates at each region. Alternatively, it may be that once Xist RNA has moved from the Xic to a distal site it makes an alteration at the distal site to increase the affinity for and promote local cis-spread of Xist RNA.
Together, Engreitz et al. and Simon et al. offer a new view of how Xist RNA coats the X. This lncRNA exploits the 3D contacts between the Xic and other regions of the X to access distal sites. This mode of spread contrasts with fly and worm dosage compensation complexes, in which defined sequence elements recruit the complexes to their sites of action. These new insights into Xist RNA spread will likely inform our understanding of how other lncRNAs can act at a distance.
Paleoanthropology: Homo erectus and the Limits of a Paleontological Species
The bushy nature of the human evolutionary tree in the past 3 million years is widely accepted. Yet, a spectacular new fossil of early Homo has prompted some paleoanthropologists to prune our family tree.
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The last time I had seen this face, it was still covered with ash. One day in the summer of 2005, on a short visit to the site of Dmanisi in Georgia, I was able to witness the unearthing of the best-preserved skull of early Homo found so far. Only a few years later, now cleaned, it graced the cover of a recent issue of Science magazine. In their article, its discoverer David Lordkipanidze and colleagues [1] describe the spectacular fossil (D 4500) and compare it to its conspecifics from the same site as well as earlier African forms. This has led them to lump three early Homo taxa into a single species, Homo erectus.
To date, the oldest fossil assigned to the genus Homo is a maxilla found in Hadar (Ethiopia). It derives from a stone
